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(54) METHOD FOR DRIVING LIQUID CRYSTAL ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
driving liquid crystal element which suppresses burning, 
etc., by smoothly switching the liquid crystal element. 
SOLUTION: This method for driving the liquid crystal 
element consists in impressing a selection pulse after 
impressing a reset pulse including a first reset pulse and 
a second reset pulse of the polarity reverse from the ^ 
polarity of this first reset pulse at the time of driving the 
liquid crystal element disposed with liquid crystals i;L 
between a first substrate having data electrodes arrayed ^ 
in one direction and a second substrate having selection 
electrodes arrayed in the direction intersecting with 
these data electrodes. In this method, the additive pulse 
A2 of the same polarity as the polarity of the first reset 
pulse A1 is impressed between the second reset pulse B 
and the second selection pulse (a) to make the sum of 
the electric field intensity area A2 of the additive pulse 
A2 and the electric field intensity area A1 of the first 
reset pulse A1 substantially is equalized to the electric 

field intensity area B of the second reset pulse B. In addition, the voltage of the additive pulse 
A2 is made the same in the polarity as the polarity of the threshold voltage at the time of 
switching of the liquid crystals and below this threshold voltage. 
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£ <oJ8tcEpjirt-* aESS^Wfir&t; « we « 
ffi8S$ l y -fe y h y fc H«fc* •?» ft Joy vvx 
Sr. WISH 2 CO 'J -fe y WVXtmi?3&2<F)*.V7 

mmw>j* y bsvv-xnmR&jgMmkcDiQzmi. 

U fflB#Jn>NVPX<7)®E^. H5E?gB a B^^ -y 

^b#<o l * wfimjE t [sifi&ttTfc o r Htrie t # v hi 
[ m&m 2 ] mmiv wx & i / 2 ? 4 v^raj^ui 

EPJirt-4, iWWlfc:IEttL!tiRa3R?olBIW5rtt. 
[ff*a3 3 Hylfi#aDyNVPXA^^(7)yNV^*><i>^ 

1/27^ >n#ra Jiihepflirr & , it 1 izim l tzm 
1 if 3<js4 ] t?ie#jnv nvp-xa^-s: < 1 1 9 mco> VU 

m. 

xmssmif/xw wxm*&+& , tf 3<jf 1 cib» 

[ if* js 6 ] mis; NVPxmMst//x« HMiey 
mmum&.<7>'Wx<r>maMi,z%« izsbz <^t^ 

[ If* « 7 ] BU IE3S 1 <0 'J -fe y h y s'/UX&tf BtflEttflO 

y nVI/X £ IESH4«y n'^x t L , iftieffl 2 <r> U -fe y h t w 

x *fk.w&.<nn)vx t -rz> . mim 1 teen l^ka* 

#*6v h y 7X^^<7)?8tB B B XT^IglH-^. 1 iz 

urn l tim&m^wmm-ftm . 

[|f#J!9] EPiP$itSSI5!>«^feStc^$-^^ 

-tL HuiefSai^^x^ yf-y^L-cr^D^iig^ 
gkWzomttftiEZit, ztazxix-wmftizii^ 



[ff^jsi o ] mzT^vy^mm^zmm-&m.m 
tea t^m&m^mm^m. 

[000 1] 

B^^s^xw^BT^^ru-f ) <o8aftfrffitBW6 

[0002] 

(LCD : liquid crystal display) (i. iSMS 
-f. fH'y 3 yfi| (TV) ^tJEEffl* { it^V^ 

[0003] zo vtzLCDizti^xmikt lx. &m 

( FLC : ferroelectricliquid crystal ) $r 

m^iok-tm&mftff. mmzm#>t>tixzx^ 

h. FLCtco^Tti. 1 9 7 5^tc:^-<^-C«J;o 

x. ai&xmmmtfkfr&ftLZti* 1 980 

FLCd ZOft^&mzik&Mm^-jX V h ^5r^ 

*)XJ yJ->7~zim%:mib<7)ZtThr). zti&m^t: 
FLCfurwn ±t lt»:<o ( i ) ~ ( 3) <n 

[0004] ( i ) x4 7fy/lg*v#^-m 
0, TNjRAS^fcrJtKL-C 1 0 0 OtekfSiltcJ&g 

( 2 ) ^Kfli=aS*Wtcta Wx»iftaft3r< . mtftfc 

( 3 ) tT t>B«36«fiM*Six, U 

tt#*$> . vs-f t'yg yiZhttmXZ hi 00 O^Xt 

co^gmiztf lx i>m&-? hv? xmsfMmThh. 

[0005]^t, FLCf'-f XTUJlt. ftWffl. 

jmmitb^om&£&$X'%& : riX7 

jSb b b^^^) CT^tf. m5 8w : m5 9\ l zimm 

izm-f X o ^rlfjt*-' h tc *> X \ . 

[0007] i-r. m.wtf7xmw. < o 5 

9. 0. 7mmJP) la. 1 b±lC^HJ^ ( i o 0 
/cm 2 £7> I TO : Indium tin oxide) 2 a. 2 b*^IS 

iitztix^h. zti^comtym.mtx. y^yT'izx'ox 
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[0008] Baie#SBflfWi 2a, 2b ±C«. fBtSIE 
fiffitk LT S i 0<?)MIfI3a, 3 btfmfcZtLX 
S i 0O#f^*Hc0^lCfcV^T«. 

sibac s i ommmfrbism±izmwiznii^ §m 

i OSrS^fflgl 0 O'CTI^Iifl, 2 0 O'C. 21$ 

[0 0093 ^J;3tcLTf^LfciEftlltt£<0-*f 
<50S^la, 1M3, -e<7D7-*-^«fiE2 affljfc-trl^^ h 
mfli 2 blffl^iEfa^^rfn^frffiTSW t =5r 0 . A» 
Of-^tl2at-feb?h Itfig 2 b <7) 

izmttitfyxt-x (MLm -.m&o. s~3. o/x 

m (ttaiflafeiJtflsSAttK) ) 4*>'fflU£>*rO^. 
[0 0 1 0] X^— 14«:, ®BJ*^la. Ibc7)^# 

s^ct^o, season -yrsriw*-*-*. mm 
vmjizvm lx is-tvm 6 x^mm^ws-t i . 

[00 11] -*rcDg«U a-fflKl bHItctt, «i 
{f, &8!«ttttA (f7V»^tti!<0YS-Cl 5 

2 ) 5 fcap^saraiMffcjfc^-M y srfflv^-c^- 

FLCfa71/-f 1 l#f1«ft.l>. 
[00 12] ^FLCfU/W 1 lOlglJ^i 

^■5>. NTSC (National Television System Committ 
ee) JjjUZmRLtztir&te, 1 H ( l*¥-7&£B$mXli 
1 5-f >miR&fffl) «6 3. 5^sTS>0. S^W4"» 

t%h. meo(,zm^Wn-thXoi,z, u^m (-ti-? 

Ml®2b) frbliLZ^m (KHil : JilT\ "C£> 
2>*l>?h'VUX V&1RME.) fcEPSuU (r 

JUTS. 

[00133 afflm&Kjiat? ( sisssfts* 



XttTMn&foJjfotftfm 1 2c7)2o<7)tt«SSr 
X4 -yf-v^-fS. CtftfH^fl^SMWi. & B B B ^PSr 

usTrsfflft^Kisffi-r-s. ; t izx -j-raaww^fft 
L£^iimfiEvth-eo%a^ i o o%t,zm.mz$£it? 

h . iOjaa*3&gWtr*l»EB«HRWK: 1 VJUTT 
AO. 0—1 0 0%<ora<7)^ii^$-#«r-ri»^i:«r# 

[0014] Z(DX o fc. flSJlWOSKKJE*- FSrfflvvfc 

[0015] dco^y>, ^b-^-b^SriStfTB^^OT 
7 <-)VY<F>«$XX4 •yj->7'£m } 9&i-Ztl,z£K)Pg 

[ 0 0 1 6 ] *C1T\ H^fttr^o^ira^SrtTd 
*}£kLT, -oc7)iH*rt-r*t[&]*fii^Sgif$r^ti$ 

kwrnrnztix^z. vfrvtctfh. isftcrtn/ 
®imm*zftojjmt,z£ vmm^'^wT+aTmmm 

[0017] z<dx o %m$ffi<vmm&Mm-K< , 
m&m^m?, mz, m%n&m£ > BW*m=?i,zi$^Xft 

[0018] fiP*>. -oOHSII^KO^CEIlJD^ixSII 

tf * - 1 *= J: o r -^o ymmmjrszmLX'% hzt *^ 

aS*t, *ajmAtcJ;-5T^ra¥5-262 9 5 l#k 
6) . 

[0019] C^H^tcj;^, ±izcr> r vMtt 
LZ^mmE. (Vth) «0S^rl>«S*i^«^ (?^oH 
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[00 20] «ot> H6 3K:0!Krr6J:dfc:, ftKft 
06 2 J: 3fcfc«fc:SWW**>"Ctt$r< , Jt&WJg^ 
— 3«B»rtfctJ^T, L£v^ffi®E (Vth) <?) 

aiWH'jWRgcSg-C* 4 * * 'J »ifi* *T U L # k Ml 

[0021] L*»L*a»$>, £*>«SKteSfc:«, 5£l$m 

0. <&ffi¥7-2 3 3 38 5-f-K:t3VvC, mfa^O^U 

'J i'X Srffi^-T 4 ^rifefc LT , #$4-7 h 'J 9 XlEfijKfc 
[0022] 

A imWrt&Mi ,059 izns Ltc X - Y#«v h »J ? 
x;^ (i«i#«iX-Y7h^xK) 
"C, 1 yJymm (yA V94 A : 1H) a, mum 
TSC^T-*>n^6 3. 5^is!:U tEliDCfff 

6 3. 5/2*ts«fc«:4. o^fflO*^«L# 

4 SSW ^X £ EPSn L , * 9 AfflSA»fcti r- * > ^X £ 

eranrrsa** ±ieL3t06 3tor^o^i)g^-c^ 
[0023] *ftwmiz. z<7)£o iz&iz-zmz?-? 

WxtfirtA TX'VVXb LXQlMZti&Zbfrt?^ — 

[00 24] Sr^Tt, #54 W=l$;!ju$iU>T-:J^ 

f&£U ffiL# w(Itf)F*>f yiiZti^Xit, x^f xf-v 
^£igC:l.-tL£ -f-?mfiE<7> 
*-mx-f •yf-V^iifcUtsSrV*** (fit, Six. -fc 



[0025] #$HJ|#ti, ^e^Bx^Ptni^?^ >- 
\m<nvA >\ mz<xyA y c&co-tu? h-rvuxeam 

yjy) tCctoT^^SltStV^±iet^«5^ 
[0026] ,1*1* Ttt, b U ^Xfcfctt&T- 

scoeci-rRm^S:^ < ■? z t ttm y v t tch . 

[0027] L*»L=5r*^, ?K^^^c*^^ixS 

»ttK« , 4>^ b Pie^M-5--r & jane t < $> o 

[0028] ±lfii0RIHKO^T«fflt*tin 
#tfc^CltS:BB4>*HcU7t (^¥8-2 5 784 6 

mm) . 

[0029] 

[ L J: d t f h mm ] ±IBcO*0 # 3$Kmi4?g 

[ 0 0 3 0 ] fi/tlf» i SiS^5icB#H»K 

mmzhtz ^xw&mm^vmmz^-fm&tf 
iza^x^mmx-h^. 

[ 0 0 3 1 ] ^t, BiTlET-'-^mBE^Epjp^^v* 

tais dtnrnmj&t&Tmtzsmts-z.xLtw ®.<n? 
-?n£.izm&tfmmznmuz«ti;^x o . 

[0032] Wb. ■&Hfc*JWttf, S?l§3im$r?l# 
ffl^O^iS 1 ), SdH«$r2Jgi:^:r^^v%^ 

*tt%s bm>tix^h (&t, mm) . vi.iT\ frie 
r ^?i^^j Mz-if. mj$*mmizx->i>ti*i£ 
mxmi^x^&mtz-t&mz^ zcox-frtfrnB-cox 
oitzm.z^x^hxoiz&z.&im.zmo. txr. m 
b i * mmi $#>xm$ mbft-tz. 

[0033] ±&Ltz®.ZnZ<r)3i%:Sj(mb LXte, m 
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B B B +o * * ytfmmt mux, ~)~h\) *yj±4 ^ 

WbtlX^Z. 

[0 0 34] ZcoMZttZcoMikmi, ±M5.Ltz4*> 

[0035] *&mi. ±j& LKmmz&?>.x%2tit: 

K»fta*ES*iT v *4 $ B B B fST£IM!rf 6 (CR L , EpjD 

vmwBtmM- mmw& <v-t^- 

[00 36] 

a) <r>mm<r>mw^&r>^vhu-)Hzz.r>x, mi 
m\&R-mm&mzi$ttz>~rim <av> 

[ 0 0 3 7 ] HP*>, *^HBi, -*lSjtclB9iJ$iX^-f- 

?mfli£:frf -sin i , miiT-fmmt&m-f 

oBltcffltfbMKS for v ^*8 B B B SH^|girr & fcK L , 
&micom2<7)V-k-y h;VUXb£%tS D-fey h^UX 

WC, HulB^l^U-t-y WW*fcra«£Ca4ftfliy< 

b/vux t orate eroon t . Mfettfln^vuxtfofl^JOT 

Htriem2cO'J-b y hyNVUX£7)«#3$JKM«t^e<j^ 

4 v^yy^L^-mm&bnw&xh^xmiiL^ 
*m (WT, *5mcDwmnmb&?h. ) c^&tw 
[0038] *&wcr)mmjjmz£ixtf. mam i <oi» 

-fe y h y NVU^. [3]fi&ffiTJ> 4 HDVVl-X i Huie^ 2«y 
•fe y h- y Wx i: mil £§1 2 <?)-<: U ? h J VVX b coffllz Epfln 

h>'NVl/Xc7)«|^JKtB«tcOSl$rH?iem2c7) l J-fe-y 



/PX<3€#3ftKiS»i:£«Wte^L<U fro, ffiEft 

m.w&bm&&xh^xmzL%\<mm&vj.Tb lx^ 

^ic mzLz^mm&bmmxhhmz^w)*. 
v wwx££zmi%Rm#t:mmtzbm&Hz. m 
ikttTvyjutfcom'ozmm-t&zbtfxz&cr) 

*#f+* - frT£ h . 
[ 0 0 3 9 3 HP*>, 7 >r KifcSOEpjD«#-S3§^ 
ftH (V-T^-y) lcfcttl.t i iiiB*^jN$<=5rO. BP 
Z<r)\LX7-yisXimZ>\-»Z<~t&ZbtfX%hcr> 

x. m&ftwxst vT-vy-tnmzft^x. m.&tt 
ra±, ?g B B H -iEi6])Krao^^#^^CT$ij-r&^i:^-c^ 
^Jt, h^fj >-xmtf>\^<%&b, hhim.cr> 
wmm%- (tfctewtmrn) izz-oxmz&mm&i* 
o ^m&xmm-tt z b &xz h . r^o^Pif 

-tzb***jmb%2>. ttz. m&izmwfzm&zm^ 
mizwz.hzbifix%h. 

[0 04 0] ZZX. ISBXSHSUXBmklt. tVVxm. 

Em.b>vvxi&b0ffix*i& (wt, mm) . ± 

IEU-fe>y by nVPx« , ml ES? l co 'J -fe -y h y svux fc mfIB 

[ 0 0 4 1 ] ifc, *fHa^)B»^rifet:j:ntf , nyh 

[0042] iP*>, % _BCLfc#^t;^ 

^Bflia^D^VPXSr^T , 0 -fe y h>»^l^X i: Lt 

ftfewmfaimizmfrtiz zb%<, m&K>mm#miz 

mtm^m^t^m^.-t h z t &$> h a»\ 
co u * y bswxwmfmummtfmmmz'hz 

xizi.*)^ tzb tffiy x ->i> b^mm^^mxh o t 

[0043] «itf , Mie?s B B B ^^?8[ B B B r -f xru-f 

*«X^ y^->-^$iXTV%SB#t. ^iX^CO'J-b-y h/NVU 

xcoepjn^ra^^^ffi^coT. BS^WW®:$ixTa^ 
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ji-xizx&xj y^-ym&mfi^^h (hp*>, 3 
te\ 7 -f vmmzirtrib 4>-f linen vhWhJg 
[0044]^, **3!fc:*jvvt, -^|fi]t~iE^J§it 

P£U Sl^'J-t'yM/Wt, iC0mi<0UHr y b'* 
)VX b im&cr>& 2(0'J-fe 7 by fc £*tt 'J Hr y h 

ScKfeWC, HSlE'J-b-y bsWxb LxmZs$2cr>V-t 
•y b'VlsX&frim^* Z<DWi2C0V-t "/ bJWXbi£. 

m&'vt>&mvvi'X£mm2<ov*: -y h^xbrn 
mm2cr>-tu? bJvuxbnfflizwtoL, mMtttivw 

fmmbzmmmzmLKL, mm\iwvvx<r> 

9S.imim^>x^ 7fy^L#^«tfftPlffi 
&Th^XZVLZ\>mmJ£MTb^hZb£mkb-t 

C 0 0 4 5 ] iWllMCiillt buIEH 1 (7)V -b y 
hysVl/X5r^< EPin-tWc, MIES? 2 <7) y -b y hy^x 
(S(c» % BylEftiDy^x^toS£h#^#g) Sr 
'J -b y h- y b LX , ±iB Lfc*»!BoWiWrffi fc PI 
SlKiKASR^ *«IW4 - 1 A*C& 4 £ i: . 

[0046] 

[00473 iii -iri^^ m:® (^smss, o^m 
fig, Kfcwc, mt\i, NT 

S C^T^T'ti 16. 7ms) X«0t^cO 7 4 —)V Y £EP 
flo-f & 'J-fe-y b'Wxbizi'? hyNVU^. ( i^tiS^N* 

)VX : OT, R«) WNVl^XiSEB$T«lB&ia^:L^tOT 
$>•!>. 

[0 04 8] ^.ITti, t-T, iEfiEttTftoT^^xm 
EV, fcyNVkXiHT, bZm-t&f&KnV-t-y b'WX 
A, fcBfflnU tfrfc, ififcttSBffitt (IP*>, SICtt) 
X'Vl-XWKV B b^JUX<V&T B btt-$-hW>2W)*z 

•y b'WxBb&nz. ztibmrna (ip*>, usse) t 

Sot^xtEv (v = v B Xh-yX^^ifi. 01 + 
t=Wc«T3rf i 3 £V B >vX«Ve <vtj>-5ti,i 

<H5ne#ia>'^^.i: lt, jLm&xhiXsvi-xm&v 

2 fcy^;M®T 2 i;$:3rLTV'*S 77Xf|fl:J; 

v fcy-xVL-xifit b i^t^SWVUX (*.\s9bJVV 

x) **ms*h. zzxi±, mmtR/v^xbumz 



mico*V>7 hJVl>X b LXftm L s HtrlBiStRyNVUX a 
fcmfESI2^*l^hy^;*.t LTf£ffl-f& (UTR R 

[0049] zzx\ mmtj%*m£%i&ix s «E£ 

ys'-f --K-^TEpjirra^, 'J-fe-y WW* A, 
3&gM»i:ftSDyv7PXA 2 c^m-ff^Jgrafc^ft]**. 'J 

-t -y h > wx b c7)«#5^jk®« t mnmzm t<ztix 

EP*>, 'J-fe-y b'VUXAt C0«^?4SMW^ 
A, , fttav'C^A, com%&Jg.W®£ A z % 'J-b-yh 
yNV^BcO«^3fiJgsm?rBt-rai:, B = A, +A 2 

« t jss?/ nvpx b omzmmmm b nmmmzm l v > 

(a=b= vt ) . •fIL, 04", 'Jt'yhW^A, lC 

flSltf>y-fc'y h^^xfcyjr-oTfcO, S2^'J-fe7 hy\- 

[0050] *7t, #jDyt/PXA 2 coy^PX^EV 
2 ti, I B B B m^7fy^LI^«lE (WT. # 

izL%^mw£bm-&zbWbi>. > ti5jeittT'*>^ 

TLI^ilEKlT, IP*>V 2 < v> v 2 T 2 <vtt 
3StRy^Xa« N WJ60>«*fe (fflitf, 

OtcOT-fci,. BP^>, MieMiKy^Xa^ioTR^fe 

yNvu^A 2 (o/vvxmsn^ L^y-^ms^xrxhhcr) 
[0051] tot, ^oj; 3 %mjffi&z-&ttmmw. 

E.ZmwfhZblzX'oX (BP*>, t^fecoU-b-y h/NVP 

xtcaai.T, w&vi'Xtittoi-htyvt&to , tfrie 

#Jpy A 2 **Mte L ^ V ^^I*BEJilT b /h ^ < » 
lifieu-b-y h^VPXA! SrJt^Wyh§ < mf 
IE u -b y h y nvu^ b iz X h m * ft * £*te*t L T , im 
^mjET-Mie^^or-f U 9 9 com o s- 

ttT* h m 1EH 2 O U -b -y h y wx iz X h "m\ts:WMM 

btfx*. epmm^-mmm&m (v-T*-y> iza 

(t S t X^r y ^Xig^ /Jn§ < -f |> i t *<T^ h . * , 

[00 52] ^7t, Byfe#y^^5rEpjD-r-i.^^L, H 
P15rul*>-r^mne#yN , /UXS:EP}!jDL-Ct«fcV^ i , 
Hl^tJOT, y-b y hysVUXA, 4: 'J -fe 7 M/U B 
bcr>Wi, V-t-ybJVUXBbffliWUXAz bcrM. tt 
ipy wx a 2 siRy wx a t ostc« , LtzXo 

izm^fflmtmibtix^xi**^. 

[0053] zcommt. mmmisib Lxvtm-th. w 
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^g:LfticD•CS> , ), cmcJroT, 'J-fe-ymi/^h 
Ute lfM vi$[IJkU2^ffi£EpjnT6 

c o o 5 4 ] 2 ft, ^ftwwmmxmzti^xn. mi 

d *>, d«Sr< t 1 rxrvwx* \/2vA >mmi±. 

[0055] PL<tifiB«-4* t » Witf. H2~04 

TfcO, 4ft, 01 3fcrijVf idle, f*flu/W;*0)Ra» 
Jti4«4TBiEt^-f (AV) #/h$<3:4. 

[ 0 0 5 6 3 0iJi.(i'H4lC^:-r J: 3 fc, ffllBft 

Jn^;ux**^< 1 1 9ffl<?v^;*.^£>:$:>9 , ztihco 
> vvx £ ^ix-m i/27>f >-B§®liLhEpjn-r -s. - 1 # 

[oosTiiift, *mkv®mijmizt$^xte, mi 

{ o o 5 8 3 sm-h, w*.«r, H9»vbi i 1 tc^-fcfc 5 
vm>vvxzm^x%iX^. n^urv^ mm 

c o o 5 9 ] wtr, MiE^vuxmrnisy/x^Mie^' 

£ ^oEpjnm K , ; «ee * iz,h2 <tc^X 
^\ H?Kt*Tl>^;Mf (AV) 5r$t^h$<-r4Cl 

[oo6i]^. mti$m i 5 ic^-r <t a tc, Btrie^ 
i cr>\) y hvNvux<7)^i^js®r«$- § < 

mm (a) WFXh&t. 3yb7XhJ|ii|±§« 



[ 0 0 6 2 ] 4ft, *SraoM»2ra;fc:*JV vCtt, HtIB 

[0063] bp^, a a* (Sia^a^fi) a^ims* 
tumizmfrtz-r. -rti <av> *H5t/Ct'^t^v^ 
«m ( a v ) « 7 ^ -)v hsc ( saectiitgt Lft 7 -r 

[0064] dftte, -fel^^ h««B«!l*^A^'f.g.^NVP 

^*i^ft*^ ^fa^ (ttfcSftttwtaawH 1 ) «o 

[ 0 0 6 5 3 *»!BWIB«l*at:fflV^i tifiV 

[0066 3 MZtt. mi7lzjjk-t£ol,z, m&82<7) 
U-fe y F>»^x5r^S>JLTLJ:^. 117«, Hlfcfc 

2cr>U-fe-y h/t^Xi: LTU-fe-y h^^Bj i: U-b-y 

xjg^-c«, m2<vv -y hy^t-xi: l-c— J&lZWMt 

& i m±.Z'\^<^hZbtfX'Zh. IP*>, i<0|g2c7)y 
tfX^h. =2rfc, H4», U-fey WW*B, leWLftA 
«Sr*-rSt«0T'*4. 4fc, mflS'J-fe y W\VWB 2 

[00673 tft, flautr, lai s^-ria^, i?ib 

li, HS^Lft^^x^ictiV^T^^XA,.! tv^ 

V>VUXitB9 0 s , ^NVUX^ffB VWVUX A 14 fc-f^ 

=A[ +A„<r)mmzhi>. zo^oiz, mmto'vu 
x«, mn^^ims.tmmiX'h^x miiL^^m 
mmiTxhitu, * <r» vi-xw,*?; wxmmmwn 

hOk^-ZZbtfX'ZZ. 

[0 0 68 3 ?^>IC mUf. Ml 9C5rTJ:5K» H? 
IBSItR/'^X b y -fe y btVVX B<7)ilH?(c;6njD tT 
tJ;^„ ®19«. 01 bffl&WVZM^ *VUXW£ 



JP 11-44871 



Page 8 of 28 



(8) 



S¥ 1 1 - 4 4 8 7 1 



* W*- tmR/VUX b £ 'J -t y WW.* Bt'J-fe'y h^* 

[ 0 0 6 9 3 JhxSL*: i dK, *^{~fc V ^{±, MIS 
WAD' WX , |?iem l^'J-fe'y % BOlB^ 2 CO U 

-b y ww*. msaw*uMi*miem&tmmz 

[ 0 0 7 0 3 *»HBiOlE»rfr&(c*>v>T(±, file 

mi*mm-&K^L^®mBiMtm-h t. o izm 
im&wzm.mTzmE2it. ztuzx~>x-wmwz 

[0072] mvri-vymmmK-k&m-h 

X'*Z>. 

[ o o 7 3 3 ao*>. *mi<nm§fot3mx'm^&m8m&. 

yXti^RW) KJ:4asW25m4i:#l:i 

lmm* £0^»<7)if^3 0 0flJjUi (»4 L<{i6 0 0 
HULL) fiq£T4. 

[00743 ^cOi 3 &i&P B *^FC(2, 063 

IzffixkLtzZolz, mv^KlzX-oXWr^A^me 2<7) 

£^-fi><7re&l>. Zttit. iieLfeiafc. *5Mc. - 
ocoM^rtfcfcv^. L#^<i®EE (Vth) 

(v^nK^^fy; MD) comUzkO. EP 

jDflff^# $ izm \L.xnvaY*A vvmsmti^ 

Eeff = ( e 2 / ( e t d 2 +e 

[ o o 8 o 3 ft-?x , tmm<7>mwm&£ k> b^*i« 

fitted SriRJirr it (e 2 <e, ) . ffiAJIO£J*dga 
P (=di + d,)J:'5MvS=fir«!tt : F (d 2 ) ^Aft-SC 

Eeff <Egap 

fc&'y, i&PafCta. ata^fcAilfrVt*^ (EgapHcJt 
© tT Eef f #f£ffl-f & • 

[00813 tosimz, mmmnmtfm&x <o±z% 

ffi®.?£mirf2>ztizl:*) (e 2 >e l ), 
Eeff >Egap 

t^o, saku. affiH^xfiavtate (Egap)^jt 

& UT =5:«#Eeff*5f^ffl-rs . 
[0 082 3 OT£iktf>6fc. iJWjIOfc&S. 



[00753 06 3Tli, iS3MSj&nfcfW4 L^vMfiH 
£E<0?*>, 3891 0%^t #£Vthl ,Sii^9 0% 
C7)t#$rvth2 £: L#vMI®EcoSMbH (A 

Vth=Vth2 -Vthl)*U VOT/Cft*. 
[007 6 3 v-f^DF^ V(C-5^Tti. 06 4 
(A) K^-f J^lC, j§3S35 2 5%<Ofc#<C, l//m^ 
tLhc0^#$c7)h'^'f >-MD*i3 0 0<i/mm2 feLhW 

B® *$mX'%h1iK z<n£otc-?4 9W 

T\ OTIC r X*-9--f hf^xf+j 

[0 0 77 3 Z<DX?-y4 hrfX+vlz&tili. W 
timj±co±'HzmkX'?4 ?dM-( y{c<fcl»^S^gp 

3&*t*# , mnmKiz£^x&mizm£&z$ztt.z-£& z 

bifiXZh, 06 4 (B) KtjcTJ:?^ JtKW 

mftDtfm,mzmm (0+jSH) «v^4«* 

( 0*Hli ) LT d i b ifib *) , pgia*^*®n^ 
[00783 i<o J: o KWUkm^WS-Xmiztewx 

[007 9 3 «B«a^fcJ:4L#v^flWE(^ 
fcSr06 6JcovvtHSWlciBHJ 1 -rS. j@SS^^fii@ 

d , . mm&* e , Lfc k * . fisaaft^i^ 

If Eeff t±, <S5t ( 1 ) -C&Ztlk. 

id,)) xVgap ( 1 ) 

e, >e 2 C0t# ^Eeff < { Vgap/ (d! + d 2 ) } 
= Vgap/dgap =Egap 

e, = e 2 -* Eeff = Egap 

£j <e 2 <50fc# -* Eeff >Egap 

[00833 \ivrtutz lx t , anta^asjintc j: o 
r . ?s B a B i<*{cSD^-i»ii$&m-^Eef flissfl:-r* 

"9 . jBtSe^FjWfStf * a X'%\. HMh Tig 

B 3 B {cjDi?4IIS&m^*>S^I>^i:(c^i,. dcosm, 
t*SEgap SffIS«i. **l4.iWBaiT{4R(EH 
^-f>**^t*««t4U.*V^««Aq«EL.. 064 
(A) T^Ufcto***-^ hf-^Af-irflBeS:WK 

[0084 3 ZOZbfrb. hf^^fttf! 
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h (IP*.. 2ffiStLhcO«E^EpjD-TSC:fc) Ici-^T 
2WHJaJt«PiH»I^^) 

li. 164 (B) att&t><ft6W&it&«** ttfcflfeNfr 
{2umW£cr>) 3^-2«tm0)fttt? 

7* 5 £ tT t 4 3 £ t ifih h . 

[0085] *5&mwm%mzm^h z t itx-* tm 
Awpcfcwc, m£kizmm~r zw&f-t lxh, 05 
s&tfia 5 9 tc^ Ltzttim-t&mm&m 2a. 2 b 

rUfcS^&i&H 5 lzmnZtih£%mffi&%lzttlfjZ 
Wzit&z t ifix^ & <k 3 Kmstrchtaxi < . 

4 i t & . J: 3 lef8m¥<ofl3r.g>8&fi^ £ 

[0086] .1 ±fEL*r X 3 VXOjStyn 

©12 a - 2 bHU=%-tcnanW*BJJntfe«^T 

7fJ#-C#. ttA <tt&5fttt1Ktt}KA) <0}R3RS«»iaS- 

s. 

[0087]^. ffiffl-TSffit^i: fC . 

t* & . -ecossm . -wme>mim&m 2 a - 2 b rat 
izmu ztihmh'^.w&mzi.&ft^tfx' s , -h^at- 

[0 088] £«>J:3$rifcn,#PTU:, iKAKSsJu-f S 
»&-?(2pH = 2. 0J3Lhw*ffi*^rr4ii:*«Sa4L 

£*ui, p h=2. o^M-C'tiifii^-rr. 7- 
[0089] i^ate^jwi, &\zmm±% 

dfctfT'^S**. 5 0Mfi%OT. 0. lftft%m±<7) 

[00903 ma^mcmk'i-iiti-xvT-? 
9x-m. mtfrfvtfT^jv^Txmvi-tvx'hh 



[0091 ] ffiJHWarftffrPtt. Wfel/Ovfirvv-jfc 

(0. 4jumOT. WfcO. 1/zmlilT) * i *f*L<. 
LXii. a>h o-;i^)S«tt*>6*JB**ff 4 L 

MZX'Z h j&X-mt L V\ 8SS^c7)lt«*^ B B B 0 0 . 1 
±«ATa*L<. 4fc» ftfiWAfl'KttfciS'*- J: 3 

(c^-^^ -y y° u y7mmx*mwvmzi\xuh<7)tf£ 

[0092] ±jfc<r>£ 3 {3. iSW-f X{JflK>T/h 
[0093] *^<7)iB»^ra{cfflv^i>?Sta B H *^{cfcv^ 

mizimz-t&ztvmcDffimi. ®5 8st>'ia5 9tfo 
^a^^ miz&mw&m&wm?) tmmiz-r 

hZttfX'Zh. 

[0094] mm . S«t « 
®ft L-CtilTO (Indium tin oxide) ^S". ifof B ffi 
r6]Hfc L'Tii5tr^«WI$*utiKU'f 5 HI«^>S i O 

/Hi, T-'-^^Vl/^omffi^^-fL^-ti-Cft-S.^^. Sfc 

1 7 < -frv-kmzT-fJvuxiiwiiuztix^hVLm 

[ 0 0 9 5 ] 3r*K WffiJBafcSirF-tttfflTsrffi'OrafflWtt 
mihlZ. jlf^Wi. *}UlVX*?1-y?C (Sm 
C« ) m&kfttAviVT.Xt^-vtC (SmC) ?gA 
i: St Sin - L ^ t <7)X'$> h Dlf J; v ;ftt,«« 

tiZ'ti-mwfrhtfLh^nx'h^x^x^L. mm 

im-S Lfz t <7)T'£> -5 T t i v * . 
[0096] dCT'. JlA 7)VXX-7T-v7C (SmC 

• ) ?g B B B mmw&mi'B) t lxh. ^*n«o^u 

[0097]^. WB*m&#*4 7)Ui&ikk LX 
<i. ^-f5M7f7 7C (SmC) ffl[ST-JbSP<;l' 
^ttSOZ LI-2008-000 (It*- 6°C. 
^-•y^fflcOja J Seffl-2 0-6 4'C) W<inS. <L 
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7 x— /l^^u^^f-f^. >- ? x;PX 9Vlh. 

x^f;^. t'JSyy^, t'j/yy^, x^y^. 

ifcM&m^ivfrft&mzj; ->x . znwsizmfr&z 
t%<. m6 5izdX'mzti&m&cr)m®®nizfrifitf 

TlSlt, EP^. 0*. USSS^fiEPseff (sset 

Prat * o , 

[0099] .TO J; 3 fc. *f6WtctJV^Ttt. fiffitf&A 

fctbo l # v >«nEaw»rr h x o izmm&wzim 
[oiooiifc, ±M-Ltz*5m<r)mmiimzm^ 

[0101]**:. MieigiS^ <i. H 

«^ <x«i4>r^fe) frb&m^<om&mmmizm^ 

®wtmzm^xi>^\ mmiz, 
imizm^xi>j:\\ tt:. mmmmm uvuxm 

LXi> iv\ 

[0102]^. ±y£com£k(?>fm*&X-£i>1t. fl| 

tfo^msit L-c<5, ±ie<oiTojiWct. is-ft* 



[0 103] ZWZ, ±&<vm=Fli. 7<X7\"IMY 

mx-z. set. ©^^ss^^ffl^-s-fctfiitf, %a 

[0 104] 

jaT«oflltWfc:lfiS63*i4 t>tf>Ttt$r 

[0105] ^-r . i - 1 ~~mmm 1 -4&tttt 

KMl-l ±KLfe*^BjO|gl!j^ffiSrJifflL.^t 
tfrC#>9, 01H18&t>ni2O~02 1 fc-?wt-£co 

[0 106] XA- 7 ^SIcj: 04 0 nmffcOaiBBI TO 
KMlOOfi/cm! xfflK± 
S iOJ»3fc (*£J£9 9. 9 9%. 

nm&m) zim (&mm) -tzzkizx*). m& 
mfomt lx 5 onmiws i o®jjmmmzmfa%j£ 
i o oxix-MzmttLt:. zcom. mmmimmm<r> 
mmMttt-tftrfa 5- k^^xotzmm^n^t:, 
mm&. ftEiajtt*»&rt:tf>fc:. ^m4>-c-2oo'CT-i 

[0 107] Zff)io\zmLLtz2^^^xWS.^. 
1. 6wmg^- 9" («LSc : MffifcJ&B3&:tt 

ftf (IT-S: U%HS«A^WH) £2ftfc%T-ife> 
-{=4MftL3t:afflNltt«EA ( YS-C 1 5 2 : f-yVtt 

*-Ltt5 0. r->-v7'mmm7fi*imizffifS.ztix^2>. 
zcom^t. ±3& Ltzmn,? <x7-\s-it mmizffi&z 

[0 108] z<nm&$&m=f- (iftA"*/!') tov^ 

0i~H4 avh 2 o izTjtt «fc a ^wi 
Sr^^^tepsu Lfc . s i ~04 

-;Ph'iit(Sl (16. 7ms ) —60 (Is) 7 -r-^ 
[0109] fUJSfll 1 - 1 . 
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;vuxw±V\ =5. 5V 
sVUXl&T l =6 0 us 
<^2<0U-fe-y MWkXB> 
^•;W1BEV B =- 1 0 V 
;mo*.*ST B =6 0/i s 
<ftiD^^^A 2 > 
JVVX.nS.Vz =9V 
^NVUXilSTz =3 0^ s 

;vuxms.v= i o v 

.^VkXl|@t = 3 0;US 

A;WtEv = -10V (ffiU V B =v) 
;\VUX|St = 3 0,u s 

[01103 z^wMmim^K^wto-mft-im 

C0111] mmm 1 - 2 . 

H2(c^L/vilEI!)^$rfflV^^J3K±. HJfi^ll - 1 1 

<?)V-T^-y$-ia6(c:^t-. C^HetcJoJtS^mts 
AV,. 2 coffin TE^Sllt^L*:. ttfln^VP 

<ftJD^^PXA 3 .i s A 3 . 2 > 
y^Xfl;EV3 =4. 5V 
sVUX<t&T 3 =30/is 
[0112] 1 - 3 . 

m3iz^Ltzwm^.m^m^tzmm. mmmi - 1 1 

FLCfa/M (C*J(t^»V-T^-y{C*5 
AV,. 3 coma. TIE^lt^L^. 4fc, ftt^m- 



mVP.X®EV 4 =3V 
JVUX^T t = 3 Oju s 
[0 1 1 3] fQfctflll -4 . 

04 iZ7fiLizmamB*m^tz&*H&. mmm i-it 
mmiz, FLCTJxru-uz&v&v-Tti-yizte 

cOV-T*-y$-08JC^-r. Zcr>m8iZiotf&-ftx.$g, 

av,., coma. teo&i&kl*:. zrz. 

X<JV VUXWEBLW *Jl'Xmir<X<OW <0 
<m^VUXA 5 .i —A 5 . 9 > 
JVUXW£V b =1V 
JV\sXffiT 5 =3 0// s 
[0114] Jt WJ 1 - 1 . 

m2oi,zmLtimM%i&zm^t:iv<>Ht. mmmi-i 
f^cov-T^-ysr!a2 lic^-r. dtfoia2 lc^t* 

<JSl<7)'.J-fcy Wn71^A> 
v^XflffiV fl = 1 0 V 
VNVl-XtaT fl =60ws 
<S5 2 D -fe y h>^.X B > 
/nVUX®EV b =-10V 
/NV^ipST B =6 0// s 

^NVPXflffiv= 1 0 V 
yAVkXipgt = 3 0// s 
<j8JR;N7UXb> 

VNVPXmEv = -l 0 V (fHU V B =v) 

/»N';^iPat = 3 0^s 

[0115] tti. mum 1 - 1 -mm 

mi -4t mmiz . tk*>» i ci^-r i a t= . fus^i i 
- 5 sx/mmm 1 - 6 kov >t , v-T^-y^tts 

1 - 1 fcfcVvt , ftJD^V^A 2 £ 5"Pl;:4HML;fc&«9 
[0116] 
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s6l 



1 
2 
3 
9 
5 
7 
0 



6 5 OmV 
5 5 OmV 
4 5 OmV 

1 8 OmV 
3 OOmV 

2 4 OmV 
12 5 OmV 



sas^j i - 1 
mmmi-2 

SS6SW1-3 

lasey i - 5 

S&SSfll 1-6 



[oii7] H5Ha8» H2iat;«iKa«);i 

[0 118] a-T. ■HrC&ofeOtt. 135— 08&t>' 
H2 1{ci>wt N (3iM»l 0 0%) 

(itiS*0%) ^cOV-T^-^ti, 7 -f-/H<»{=W 

[0119] £<75itlr*tt. -te W MfcWBJa^A*-*-* 

ZX\ tx<0'Jt7 W^xcofJL H^K;K^ 
y<D^£-ffc£Sg£]-r h tzMz Tvxay^W vux £ 

■«-*ii:tj:->T» mfe*^a^<7)v-T^-y^a 

fe*^IRfe^OV -Tj}-7lz}3r3t l !& z t &X'% h Z 
ttfX'$tzt^z.t>tlZ>. 

[0 120] Z<r)£o%m&lz£~>X. -?4i-xmftC0 
y-by h'Vl-X (g?2<50y-fe-y h^) £PM£. fC 
fcjfflK'W^fcGJjirr* JttRH 1 - 1 fcit/^T . 75X 

hztlzx-ox. H4~a8toid{c. EPAd? -f-7Ub' 
&»0>V-T/r-70rftL ( av) tm&LX^< b& 
lt>ii2>. ffiU Ztit>comit. m&Z'-MKZtZB 

[0121] Zitte. HUM&09&#Mmim ( F 

Lcimzmm x'hvtcwc awwr^-f i-xmnz 
wtsmmzi, o i -^m^msizxA y^-y^-thx*) 
7-ftxt»«'jt7 Y-svi-xzmiiLtiik. mu 

'WAZmirr&ZblZjiiX. -B. 

zwm&LtztzihX'hhk^x-titih. zn&Mk. m& 



y<7)-m < av) zbw*jmt%i 

tz. 

[0122] ttz. hi 3*^. nmj^vxcr>mt^ 

[0123] &tz. imm i - 1 i-xmftcom 
2<oy-fc-y bJVUxcoWMk. i-«,zmiRJVux£efitia 

-fe-y h^Vl^cOidf::. H^iCJ-b y h$-<i:l>^:*6{c 
«W ! Sr«»36 t B«in$<i4ii:fc'SrSfc«>> H2 1<OJ:5 
(c. >r-;WH»<7)V-T^-y^-rix*^#<% 
^ U£ i <7) ft. 

[0124] mz, mmm2 - 1 m/mmm 2-2*4, 

[0 1 25] SSitW2-l . 

«sm 1 - 1 1 isi«(c lt , mnmmm&mikm^m 
?zfmt. m9iz7jkLtzmm&&m^x . xtwii 

^c7)v-T^-ys:iai otc^-r. ^nom 

Sf^AVj., (4, 3 0 0mVT'S>o^„ mi 
<7) >J -fe -y t-y^X A, , ® 2 CO'J -b «y hyt/UX B % SlfR 
JVVX a.mfMWVVXb<r)JVVXm££df^)VXm& 

mmmi- 1 tmm.x'hht>\ mvwxwwxmE 
Rwvvxmm.crm vx-hh. 

<ttjDA , /l,XA 6 > 
JWXmSMs =5 V 

v*;k*i(aT 6 = 3 0 ^ s 
<f 5 f^^;p^.A 7 > 
y^/i-^.^jEv 7 =3 v 

JV^XWV-, = 3 0 h s 
<f'tSD>'NV^A 8 > 
yNV^®EV 8 =1V 
yNVP^ilBTa = 3 0 u s 
[0 1 26] H)l6f5ll2-2 . 

01 iiz*Ltzw§M&*m^tzwm. mmm2-i 
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<ov-T*-y$-iai 2(c^f . c:coiai 2<zj3<t4-r 

i"UfAV 2 _ 2 {i. 4 50mVtJ>oit. ttHn/NVl^W* 

<mwvxA 9 > 

>K/l^SEV 9 = 1 V 
y^kX-dTg =3 0/x s 

<«Hd^vuxa 10 > 

^VPXUEV 10 =3V 
^?;l/^<BTi 0 =3 0,us 

AV^iT n = 3 0//s 

[0 127] 3rfc s gQtW2-l&tfSg«W2-2tf)V 
-T#-:/<WtlHAVfc|\ Hi 3\zm^:X^Ltz. 
[0 128] ZcoXolz. m^tctiL&cvtttiV'Ol'XZm 

Mfev-Ttf-ycWl ( AV) 
^hzti^X'^h. 

[0 129] ±ILfcJ:ai:, I6tt09l-l~l-4a 
tfSOtW 2 - 1 ~ 2 - 2 . ±5£ LfcWtM^tfOiR 

&zt*>e>. ft&KTirurw&zfm-thzbtfX'* 

5. 

[0 13 0] C:;h.&<0lBM«#H. 
o irmizts^X i> . iv^x-r xrw <o B a B » 

[0131]^ §IJfcCT3&l>'J±tt0iJ 1 - 2 SrfKBJt- 
[0 1 3 23 £ffc0!l3. 

iinE^waui+jiaaps tix v ^ v ^« . mmm 1 

-lfcH1»05fflt*tt«ft«75«^JBv^. H9 

*feM2- 1 ) iztji LtiWM&Mzm^xmmm i-u 

V-T*-/5:il4l;St. Cl^iai 4{Ct>(tl>m 
ifSAV 3 « s 5 5 0mVt*o^. 
[0133] Jt^OT 1 - 2 . 

1201:^ Lfcnitttig* jh << ^jawi , mmm 3tm 

-T*-y$r02 2fc:ijrf. Zcom2 2lZ}3VZ>-ftim 
AV 5 „ 2 (i, 1 1 0 0mVC*>o3t. 
[0 134] HI 4i:ll2 2i;(cjn-rj:a{^ «6ft>tc 
I14W-T*-/^)fn* ! 12 2<?)V-T#— 7*60 

v ^^asu^f iza^x en 2 ffi^^ff a -ftmz 



[oi36] gsmi . 

hi 5iz^Ltzio%mm®.B?:m^tzWummmi 
-ltmmizLx. ^yh^xh^m^Lfz. m 

161:, Z<nWmfoB*m^teW>co&mjjiX'<7)tifffllzJ; 

$>m&mc?>^tz*-t7'7y tm^x-commizxhm 

$>l>.m2<9'J-te-yW WX&tHtff a &tf b {i 

satwi - 1 tmux-bht)^ mw^x^vvxms. 

<m 1 <T> V -fe »y At 2 > 

;^xtffv 1! = 5V 

VNVUXitBT 12 = 3 0// s 
<^Jn^NV^A 13 . 1 ~A 1 3. 3 > 
AVI/XtEV 13 = 5V 
V^Xif@T 13 = 3 0^ s 
[0 137] JtWJ2. 

H2 oiz^uiwmmim^umi. mmmikm 

mzLX. ayh^xb&m&Lti. H23«c. zcom 

mmm^m^fz^coBm^X'^mmz x ima&nsMt 
[0138] *mmme>x o zmvwAzmxLtzm 

mz, ayb7Xhtte&&uoi-tm&^*-/i-tcr>}t 

X'h h *K mWJZit . 'Jt7N ^UT. (Ci-oTX^f -yf- 

[0 139] SS»0l4fc*jvvci±. hi 5l:*L» 
«»fcJ:&»ftJ*gBfk (HI 6) frt>. 3yh5^hJ 

5ISlSli3 0^sXl OVX'hh. 
[0140] ayhyx hcoitmmTO X o izftr, 

T= { t. XT, + ( f t -t. ) XT, } /i t 

T. :«V^Sii^ 

f t : 17 >f-;UH^S 

X'foh. ZZX\ Sffii«U9fettttttffiAO«^. 2<1L 
H 1 6T'{i. T. =10 0. T B = 1 X'h 

[0141] -etr. 3yh7xmaasuv^i 
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CO 1 4 23 H5SCT4<7)iai 6T'<i. 3 >-h7.* Mi? 
-f — )l> Y&iiWfi 1 6 . 7ms<7)K|f{i9 6, 8. 4ms<7) 

$ l <n >J -fe -y hsvuxn^RimMmtfttMtf)'^ t V) 

CO 1 4 3] ZtllZttLX. 0Mm2(Om2 3iZti^X 
l$f^#16. 7ms<7DB${±9 3, 8. 4 m scOi: £125 

<7>Qft&gMmtf±zwx\ m&frFtf&wz%iix 

&3&HLX^$>Z\tlzJ:&l><7)t%i.t>ti&. 
CO 1 44 3 HJS01J5-1 . 

aftttttftAtm jys-cisi < ^- -y vflajgat 

Cf-fX7W(7)tl/7htfe(i^, H 2 4 tC^-f 

at*; w;M»i&*Hi o x-h h . 

<S5 1 CO 'J -fe -y h SWX A, > 
y^PX^EVt =5. 5V 
JWTJ&T-i =6 0jus 
<H2c7)'J-fe y hy\';PXB> 
AV^lffV B = - 1 ov 
y>VPXitST B =6 O^t s 

mxfiEV l5 =9V 
vnVUXi!ST 1 5= 3 Ojus 

/Vl>XW±v=l 2 V 
v-v^iHt = 3 0// s 

/f;^IBEv = - 12V 
y^xitit = 3 Ox/ s 

C 0 1 4 5 ] C^iEa6iS^^fflV'.^^<50E|JjDm#-S5i 

(V-Ttf-T*) £02 5lC*rr. £fc, 
-T^-T-tCfcttS-miBAVs.! 5:TfB^2{C^ 

co 1 46] mnm5-2, 

H 2 6 {c^n L*M£JE*£ IB l X&Wtt . Hifeffl 5 - 1 
FLCf^71/^l:fcltl)V-T«-/« 

-T*-7'5rll2 7{c^-T. ,T05H2 7fc:*itt6-«tfI 
<H*|A«/k*A 18 . 1 , A 16 . 2 > 



/*/k*«EV 16 = 4. 5 V 
^J\^X^T 16 = 3 0m s 
CO 1 47 3 HSSCT5-3 . 

m2 8iZ7jkLtzmm%iBzm^tziMUi. mmms-i 

-T*-7*5:i2 9l:St. dcO[32 9{c*J<t^-rix^ 
av 6 . 3 coffiti, Tie^2^L^:. WW 

<f+jD/^^A 17 . 1 , A l7 . 2s A 17 . 3 > 
ysVUX«EV 17 = 3V 
y^loMiTi 7 = 3 Oju s 
CO 1483 fSSS<yH5-4 . 

H3 0{c^L^iEi»*7B&fflv^j^Ki. mmm5-i 

t^l«l:. FLCv-'-f X7l"(lzni-n>V-T#-~/CO 

-T#-~fzm3 1 iz*k-f. zcom3 1 i,zmi-^-m<m 

<f+Jn^VUXAi 8 -i~A 18 -9> 

n;^tffv 18 =i V 

VNVU-XifiT 18 = 3 0/z s 
CO 149 3 Jt*S0"J3-l . 

m3 2\z^Ltzwmfamzmvzmu&, mmm5- 1 

t[Bl«C FLCf< (Cfc(t^.V-T^-7"i0 

-T#-:/£l23 3{C7jcf. dcO03 3(CtJ(ti.-mifS 
AV H coffl(i, Tfe^2(c^L7t. £tz. m^w 

xwvuxwzRwuxmimwm *)x°$>&. 

JWXWZVt = 1 0 V 
yNVUXifIT fl =60jus 
<|g20U-b-y MnVI-.XB> 
y>VU-X«JEV B = - 1 0 V 
yNVUXl@T B =6 0us 
<MWV\sXa> 
/V\sXVg.v= 1 2 V 
^NVI^XiHt = 3 0 // s 
<mR'VUXb> 
rt;W®Iv=-l 2 V 

^/I'Xflit =3 0/4 s 

c o 1 5 o 3 la^L^a*, msm\5 - mm 
m5-4tmmz, Tie^2(c^t- iatc moms 
-5so/mmm5-6iz^x^ v-T^-r^ita 

5 - 1 tCfc . ttflQ^X A, 6 £ 5 oKt^J Lfc t <7) 

X'hh. 
CO 1 5 1 3 
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*2 





V. 1 s A )V P3/C 'J J 


TnipaZl V 




1 


7 8 OmV 




2 


6 6 OmV 


*5S«KJ 5-3 


3 


5 4 OmV 




9 


2 2 OmV 


mm&i 5-5 


5 


3 6 OmV 




7 


2 9 OmV 


tugey 3 - 1 


0 


15 0 OmV 



[0152] z<vzbfrt>. mmm5-i-mmm5- 
mxT<r>mvvv>ttmz- htih ztizx^x. may 

4—>V KtfcftWV -TJ}-7<r>-fti ( A V ) Lt 
CO 1 5 3 3 HitW6-l . 

U l23 4f^L^Igi!)igTOfflVvt, *St^5-lfc 

V-T*-/Ji3 5l:^t„ ^<7)H3 5{2*i{t.g>-rix 
ffiAV 8 .! 3 6 0raV?*-)fc, ifc. £*>IS1«0 

a #.t/SHfty VVX b c7jy NVUXmaS.^ ^XiUte . 

$mm 5 - 1 kffl®T$>&w. mwi-^wi'xws. 

<(Wp>"</WXA 19 > 
yNVUXttEVi 9 = 5 v 

y?/kXi|gT 19 =3 O/is 

<ftiD>'N 0 ;PXA 2 o> 
yNVi^.*Ev 20 = 3 v 

^VkX<IT 20 =3 0/xs 

<ffjD/t;uxA 21 > 

AVWtffV 21 = IV 
yNVUXi!ST2 1 = 3 0.us 
[0 154] $dt«6-2. 

H3 6 t*Lfc«»aBB*fflv%fclSWi. - 1 

cOV-T^-^H3 7(^-f. ^^3 7«CtJ{tl,-f 
ixHAV 8 . 2 (4, 54 0mVtJ>-5^. ttiDyNVUXcTV 1 ? 

<f'tjD>'^UXA 22 > 

AVi-xiffv 22 = i v 
<f'tiDyNV^A 2 3> 

AVUX1EV 23 = 3V 

y^xiiT 2 3 = 3 0jus 



<ftJa>'^^.A 2 ,> 
yNV^itaT 24 = 3 0xx s 

[0 1 553 SriK SOt«5 - 1 ~H)5Sflaj5 - 6 . 

.«3-i, mmme- iRx/mmm6-2cov-T/}- 

[0 1 56 3 ^Sfi0"J7. 

- 1 fc R«<^tt*tt»ft*53IH t £ffllvc ,034 

dot«6- 1 ) \zi* LtzmsM&zm^x mmm 5 - 

^WV-T^-^?rEl3 9(C^f. 3WH3 9(2*5^^ 
•fflflAV 9 (4 N 6 6 0mV?ib-5fc. 

[01571 imm3-2 . 

H3 2I^L,fclHBi«gS*fflv^JjU'H4s IWJ7iPl 

-T^-7 r 5rH4 0«C7K-r <> i<Dl!4 0{C*>«t£>itUI 
AV V _ 2 1 300mVT'S>o7t. 
[0 1 583 HS6CT8-1 . 

afflWtt»ft*m£ YS-C149 ( «y V tfcfc&tt 

<miC0U-fe y hVNVUXA, > 
yNVUx^EEVi =5. 5V 
y^/i^flaT, =60ais 
<I2<0'J-fe7 hyNVPX B > 

/vi-xmsNt = - i o v 
y-vVkxifaT,, =60 us 

<tttiWl>XA 2b > 
AVWtEV !5 = 9V 
VNV^il@T 25 = 3 0// s 

<MiR;vuxa> 
yN'/k*©±v = 9. 5 V 
y\VU;M@t =3 Oju s 
<®|Rv\ , /V.Xb> 
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J*/\s*W±v = -9 . 5 V 
vS/k^filt = 3 Ou s 

[0159] «I(7)IB8!jjS^^fflv^^eiX!iD«-^-Sii 
- t/j - y\z a if & -mm A V , J . j £ TEO* 3 f~^c 

[0 1 6 0] 

04 3{c^L^ig»J^»S:ffl^^J3Ki, 1 
-T*-/5:i4 4l;^t. diOH4 4{ctJ{t-i>-rn*a 

<ftJD>-NV^A 26 .,, A 26 . 2 > 
^VPXmEV 26 = 4. 5 V 
;NVkXigT 26 =3 Ojus 
[0161] HJfif9lj8-3. 

04 sizjjkLtmmm&zm^fzwm. mmms-i 

AV 10 . 3 cOffl{i. TEZCOi0k3lZ^Ltz. ffi&D^ 

<ftJD>'NVPXA 27 . 1 . A 27 . 2 . A 27 . 3 > 
J*ll>XMEy zl = 3 V 
^NVUX®T 27 = 3 OAf s 
[0 1 6 2].*M(5ij8-4. 

m4 7iz^Ltmwmm^m^wut. mmms-i 

tmmiZ^ FLCf-( *7V4 lZ)Ht& V-T#-7<7) 

-Tx-yzmAaiz^k-t. zcomAsiztsifz-tftM 

AV 10 . 4 «ili, Tiecr>«3^L^. fttiVVU 

£3 



<ftjD^VUXA 28 .,— A 28 . 9 > 
>NV^«EV 28 = 1 V 
^V^i|iT 2 8 = 3 0>us 
[0163] it«^4 - 1 . 

H4 9lc^L^WftJg$:fflv^l^M±. H*St9J8-l 
fc|I]8tM. FLCfUri/'fCfeftl.V-T*-^ 

-T^-r$r05O(c^-r. z\(^m^Q\zaYth-ffm 

AVu^coflUi:. Tie«*3Jc^L^. NUn^ 

<si«y-b7 hAV«A> 
^;wtEV, = l 0 v 
JVlsXWtTi =60ms 
<g52<OU-te-y h>W^B> 
^VUXUBEVb = - 1 0 V 
v'^XiHTb =6 Oju s 
<MWVUXa.> 
A7WSEv = 9. 5 V 
vWPXitgt =3 0// s 
<j8JR;W;*b> 
;NVkXflffiv = -9. 5 V 
^/UXiflt =3 0/u s 

[0 164] ifc, 0^L3rV^\ mfoM8-l^$m 

m8-4tmmz. Tisco*3^-rj:d(c. si^js 

-5RX/mmM8-6iZ^X. V-T#-7lZ&lf& 

8-1 (CfcWt , f^NVPXA 25 £ 5o(C^-fiJL^tcO 
•C'ftO. SIWJ8-6ti. 7HZ-ftmLtzi><7) 

[0165] 











1 


5 9 OmV 


§&6Sfll8-2 


2 


5 0 OmV 




3 


4 0 OmV 




9 


1 6 OmV 




5 


2 7 OmV 


8-6 


7 


2 2 OmV 


ifcK#|4-l 


0 


110 OmV 



[oi66] cwztfrb. mtm8- i^-mtms- 

SiaT<7)ttiDVN';PX$rUDi. ^>^l> ^ t <c «fc ->T . Win? 
4 -iVY&&<nV -T/j-7<7)i¥i (AV) *«j^-LT 



[0167] HSSCT9 - 1 . 

u H5 nz^Ltzmmmm^m^^x . mmms-it 
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V-T*-y5r05 2(C^-r. I<7®5 2lZt3lf&?ti 
m&Vu-ilt. 2 7 OmVT'hifz. Z<7)micO 

a S tfStR; n'/U* b CV nVUX^E&LO NVUAitHti , 

<ma;vuxA 29 > 
jvuxw±v 2 <> = 5v 

JVUXmT 2 < i =3 0MS 
<ftDD^/L-*A 30 > 
^;kX«EEV 30 =3V 
^X«T 30 = 3 0// s 
<ttJD^XA 31 > 
7^kX«EV 31 = 1 V 
; N ?/kXifgT 3 i = 3 0u s 
[0 168] HMfiRJ9-2. 

i5 3i:* Ltzmimmzm . n*w 9 - 1 

£0V-T*-7'$rll5 4{C^-r < , £005 4{Cfcit-S.-f 
;MgAV 12 . 2 (J. 4 OOmVT'J)-?*:. ttJP^VUXW? 

<ttJP'^XA 32 > 

^;wfffiv 3! =iv 
;\Vl^.it@T 32 =3 Ou s 
<ftJD^VU^.A 33 > 
^;^IEEV 33 =3V 
^^WXitiT 33 =3 0^ s 

<ftto;wxA 3i > 

JVUXME.V 3i =5V 
^NVPX$gT 34 =3 Oils 

[0 169] =5t*5, S6»098- l~SdSffi|8-6. JtIB 
01)4 -1, SaS099-iaVSQt«9-2tf5V-T*- 
TWi-UlAVte. 05 5K0HtT7f;L*:. 

[o 1 70] m&mi o. 

- 1 kmmvmmm&mssmimttm^x . 05 1 

1 fc|3I«^ailS5rtT-3 7t. Srfc. itfWKflBBfcJflvvfc 
^V-T^-7'$:ia5 6(C^-r„ CK905 6{Ci5{f.§> 
•WUBAV 13 ti, 5 0 0mVt^fc. 
[0171] Jt«f?lJ4 - 2 . 

V-T^-^Jrias?^^. .IO05 7{wfcft&-Til 
dAV n .jli. 1000mVt*t>!t. 
[0 172] 

-fnmtuzg-t&irmzwMztiti-bu? hm**- 



surf & {emu micov-tyhwxt. znrnicr) 

ts'J-tyhs VVX £ EPiD Ltzmz s ^ 1 (O-ir V 7 h t 

^ <mm-^m,za \ ^ . miesi i <r> y -t y h / wu;*. t isi 

juxnmft&gwmt mrfem i <o y -b y m wotora 
MWt*«w^t< u Miefl-jp^x^mE 

* . ffie?S H B H ^x -< •/ y 7v$<o L * v *imue t isifiStt 

v^cot, tmv-t-v h'vuxt LxttmmA^^m& 

T'S. $4>(C iBIEL*v»««flEi:ieSttT**l»8e« 

•yf-^*n»fcm^ %t*\zm.&>tt=m±. jka-e 
(v-T*-y> izmiz-m <av>j 

^h^tifiX'^h. 

[02] 11. mcr>%mmm i wit** . 
[03] mnfmw&<7)imT*>&. 
[04 ] |B] X s^fBicoigiij^o i ctx'S, * . 

[05] PL ra»«3gSfl6fflU>tlSW)V-T^-rf* 

h. 

[06] |sj. fc<nWMWm*®mLt.i®iW -Tii-? 
Xfoh. 

[07] n, mcr>W®ffl&&mmLt:%icr>v-T*i-7 

x-bh. 

[08] h« 3zizmcr)m§m.M*i&mLti®i<7)v-T* 
-yxh&. 

[09] *^BJ<7)ig»^{cS^ < Wm%m<r> 1 0"JT'*> 

*. 

[0io] isi. mmwL : &*mmLtz®.<7)v-T*}-7X' 
[01 1 ] n. m<?>mmwLB<?>i mx$>h. 

[01 2] W. |g»)^$-ffifflL^<7)V-T^-yC' 
[013] ttbVVUX<DfSt£fzW<>l>xmJ£lZj;& 

[014] *%BjoiBi!)^<ca^<igiij»^^^fflt 
fcBW)v- t*-/« i mx-foh . 

[015] *^«cS-^<|gffi>^StcS^<iE«^c7) 
10JT'£>&. 
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(HI 6] PJ. tifmizX&m&mn&itZ^LfzT'yy 
xhh. 

[0i7] *mi<m®%miz£'3< wnmsm i mx- 

« 

[HI 8] r, vtxr)wmB<r>imx°hz>. 
[fai 9i pj, ^(cfiiioigifijs^ifiajT'fci.. 

[020] Jt^gBIKj&lcScK Whffl&cn 1 
[02 1 ] PL IB»jS^«fflt^^V-T^-y-C- 

[022] fc<vwmm*mmistz&cnv-Ti)- 

[02 3] PI. ^l:J:41iS*OMS^tfc/7 7 
[024] #?&HJi<OggiMfi£{;:gcK ffiiJliS^ 1 MX' 

* 

[025] pi. mmmm&muzmw -r^-^x 

[02 6] PI. flfecO|gl!)^O10l|T't5-S>. 

[02 7] PI. IBt!)jg^$r^fflt^c7)V-T*-yT' 
$>•§). 

[028] PJ. fflj<7)ig»&^lfi?!|-C-$>&. 

[02 9] PI. IEiSiS»^fflL^^V-T*-yT 

[030] pi. ®L<vmm%m<7)\wx'hh. 

[03 1 ] pi. mm%LB£mmLtzwwv-T*-7x 

$>•§>. 

[032] jt^fgiswo i mx'$> h . 

[033] pi. mmmB*mmLtzm<w-Ti]-7X' 

[034] *?60J!<o|gtM^ JcScK mmik&r) 1 
[03 5] PI. «»«»*fl!fflUfc|R<OV-T^-rr' 

[03 6] pi. m<?>mm%iBcDimx'fo&. 

[03 7] PI. K««»&ttfflLfclB5WV-T*-^e 

[ 0 3 8 ] PI . ftflp; t/k*tf>R* fcfcf */kX«EI;: J: h 
V-T#-7Wft(AV) J^t/5 7t*§. 

[039] *m*mmmm£izm^<mimB£mmL 

tdfik&)V — T% — ~70) 1 gajT'S) I) „ 
[04 0] a^ffi«l«B»*fieffiLfclBOV-T*-^ 
<910UT*£>&. 

[04 1 ] ^m<r>mrfTmizm^<m«Mmcr>imx' 

[04 2] p]. IBi!j&^£tefflL/d8f^V-T#-7'-C 
<£>•& . 

[04 3] P), flfi«7)|gl!)^^<7)lCf9-C'$)§. 

[04 4] PI. »IKfc#£ttfflUiBW>V-T;&-:7 N C 



[04 5] pj. mnmmMnxmvhh. 

[04 6] PI. K»«»«:ttfflLfcBEtf5V-T^-^ 
[04 7] PJ. <te«O|gt!l*^«O10!l-C$>^.. 

[048] pj. mmmtr&mLtz^w-TTfj-yx' 

[049] imnwmw&n i we* & . 

[050] pj. mwM.m*®.mi,tzm.<r>v -TA-7X 

[05 1 ] *%HJi0|gJJ^jc^<ig»^^Ol«RK' 
$>•?>. 

[052] pj. mmB*&mLtz®wv-T*}-7'T' 

$>•!> . 

[053] *»!l!<0ffi»*i£J=*^< RBNtiMBD i CT-c- 
$>•?>. 

[05 4] PJ, iEi&^S-^fflt^fStfOV-T^-^T' 

[055] pj. mv^vxamt-tzM^fv^mm-zxh 

V-Tti-7<r>-?tl (AV) SrTfrf^^T'&S. 

[056] *»«H<0BI^Jcas^< IBIWft»*ttffl L 
fcifcov - Tij-fto l . 

[05 7] imcr>mM&LBZ&mLtz1%<W-T#-7' 

coimx-hz. 

[058] ?S^B^S^<?5#*itiX -Y7 hV 7 XJ**>V 

<om&z^m&commwmx'h t . 

[05 9] PJ. JSa^^^Sr-t^^hmfliffl*^^ 
«BS¥lS0T-$)l»„ 

[06 0] pj. mR&EmfT-ftiKwmmmmT 
$>■§>. 

[06 1 ] &l^tt&,P B cD*:f : /P0T'£>-5>. 

[062] amett a«> l & v ^<fi#i±£^-r erc&n«E 
[063] MMft.^tt&n&mn&m&cD l & v mm* 

[064] mm&ttG%e>m£'B&7im?<n k^m 
±mi^-nmm(A) . m^con^^Lx^ 
m&m^m^n -r ^%t^^^-r«tns0 < b ) x 

[06 5 ] ttftVttttAOBfSffftfc^SS^SJ: £ 
[066] W^^S*^^?) L » v Mfim 

la. lb-#7XHS, 2a. 2b-*ffi, 3a. 3 

b-Er&iJS, 4 - 5-mik. 

1 
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[tai ] 



[02] 



1 -1 



Ti 



Ai 



Vb 



Vi 



^sgai -2 



Ti 



b*hb 



(-feU* h>Vlv0.a = b=»vt 



K = Ai + Ai. VeTKvt 
[03] 



I A»-i A»-b 



"T 



B=*Ai-f Ai-i + Ai-t. ViTa<vt 



[05] 



[07] 



mmti -3 



I" 



Ai 



Vb 



Vi 



Tb 



A4-1 A4-1 A. 



B=AH- A<-i-f Ai-i-f A1-1 V4Tt<vt 



%mm 1 - 8 




[06] 



[04] 



355&fi91 -4 



.Ti 



Ai 



Vb 



Vi 



.TV 



Ti 



ViiH 

j I ^ I C^3 ^3 C^3 C^3 > 



TT 



Ai-i A. 



B = Ai t-A«-i + Ai-i+-+Ai-i. ViTi<vt 



9JtO«#l 



[08] 



%mm 1 - 4 
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